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cross-talk in iron deficient Arabidopsis thaliana”
University of Missouri, Columbia:
Plant Science Laboratory
McMurry University:  
Principles of Biology 
Botany 
Cell Biology 
Plant Physiology 
Molecular Biology
Molecular Biology Techniques
University of Nebraska:
Genetics 
Biofortification 
Scientific Writing and Communication
University of Missouri, Columbia:
Plant Science Laboratory
Peer Review of Teaching Program, 2014, 2015, 2016
ARISE program, Spring 2016
CIRTL steering committee, Fall 2016
McMurry University:  
Principles of Biology 
Botany 
Cell Biology 
Plant Physiology 
Molecular Biology
Molecular Biology Techniques
University of Nebraska:
Genetics 
Biofortification 
Scientific Writing and Communication
Determining the most effective class activities 
for learning scientific writing
Brian M. Waters
Department of Agronomy and Horticulture
University of Nebraska, Lincoln NE, USA
• Nearly all jobs in scientific fields require writing, usually 
technical or scientific writing
• Many undergraduate students are engaged in research, 
and are expected to write a senior or honors thesis or 
present a research poster
• However, most students have been given little training in 
writing, and few have training in scientific writing
• Many of these undergraduates will attend graduate 
school, where writing a thesis or dissertation and 
research articles are required
• Faculty usually expect graduate students (or even 
undergraduates) to be able to learn how to write a 
scientific manuscript simply by reading published papers
• This method works well only for a few rare students, and 
some become “stuck” and do not finish their thesis. 
• Most students will benefit from formal training in 
scientific writing. “Scientific Writing and Communication” 
was designed to fulfill this need.
Target audience for AGRO/HORT 403/803, Scientific Writing and Communication:
• Plant Biology and Horticulture (research option) senior undergraduates writing a 
senior/honors thesis (Other science majors are welcome, too)
• Graduate students writing a thesis/dissertation
Target audience for AGRO/HORT 403/803, Scientific Writing and Communication:
• Plant Biology and Horticulture (research option) senior undergraduates writing a 
senior/honors thesis (Other science majors are welcome, too)
• Graduate students writing a thesis/dissertation
Student Demographics: 2014 2015 2016 Sp2017 Total
Undergraduate students 5 3 2 1 11
   Graduate students 5 9 15 14 43
2014 2015 2016 Sp2017 Total
Male 4 7 11 11 33
Female 6 5 6 4 21
Majors: 2014 2015 2016 Sp2017 Total
Agronomy 2 6 8 8 24
Horticulture 3 2 1 6
Plant Biology 2 2 1 5
Biological Systems Engineering 1 1 3 5
Agricultural and Biological 
Systems Engineering 2 2 4
Food Science 1 2 3
Biology 1 1
Computer Science 1 1
Mechanical Engineering 1 1
Plant Pathology 1 1
Biomedical Engineering 1 1
Natural Resources 1 1
Nutrition 1 1
Native Language: 2014 2015 2016 Sp2017 Total
English 7 8 8 4 27
English as second language 3 4 9 11 27
The course has three parts: 
• Students learn to read and critically evaluate scientific literature in 
plant biology. 
• Students write a research paper based on their own original 
research, and peer-review research papers of fellow students. 
• Students prepare and present their research in a poster format.
Research Questions:
1. Did student knowledge of scientific writing and writing 
skill improve during the course?
2. What was the most effective activity for student 
learning in the course?
3. Did student confidence in scientific writing increase 
after taking the course?
As a scientific writing instructor, I need to know how to most 
efficiently and effectively use class time, and I need to know 
whether students are learning in my course
Methods:
• First day knowledge quiz, which is repeated at the end of 
the course
• First day survey on initial experience, goals, and attitudes
• Final survey of attitudes about learning, confidence, and 
effectiveness of class activities
• Quantifying common writing errors in first drafts and 
final versions
Results:
General survey (2014, 2015, 2016 combined)
Please indicate how strongly you agree with 
the following statements:
Strongly 
Disagree Disagree Neutral Agree
Strongly 
Agree
The instructor reviews/edits of my drafts were helpful 8 92
After this course, my knowledge of scientific writing 
has improved 24 76
This course has been useful to my overall education 34 66
I would recommend this course to my peers 3 32 66
The peer reviews/edits of my drafts were helpful 13 26 61
Using the reader/writer form improved my ability to 
read and understand scientific papers 4 7 33 56
Discussing the four example papers was helpful 5 5 34 55
After this course, my skill in scientific writing has 
improved 47 53
The in-class writing time was useful 8 16 32 45
After this course my ability to read and evaluate 
scientific papers has improved 55 45
Editing my peers' writing helped me learn about 
scientific writing 3 68 29
Reading the four example papers was helpful 3 5 50 42
Using the reader/writer form improved my ability to 
organize and write my scientific paper. 4 11 48 37
The order of the topics should not be changed 3 5 16 42 34
Reading about research of my peers helped me 
learn about plant science 5 5 26 34 29
The textbook for this class was useful 5 5 32 45 13
More time on example papers' structure would have 
been helpful 29 34 32 5
The pace of the course was too fast 13 45 29 11 3
The pace of the course was too slow 18 58 24
The in-class writing time encouraged me to wait until 
class time to begin writing 24 39 21 16
Research question 1: Did student knowledge of scientific 
writing and writing skill improve during the course?
Most students reported “Good” or “Great” improvement in areas of emphasis (2015+2016)
After this class, please rate your improvement in: None Small Moderate Good Great
Scientific writing ability 10.7 42.9 46.4
Languange/grammar/word use 28.6 42.9 28.6
Writing an Introduction Section 7.1 57.1 35.7
Searching for and citing sources 7.1 10.7 46.4 35.7
Making an effective scientific poster 3.6 7.1 57.1 32.1
Writing a Results Section 10.7 64.3 25.0
Writing process/productivity 12.5 68.8 18.8
Structuring a scientific paper to "tell a true story" 14.3 53.6 32.1
Learning from journal articles 6.3 18.8 56.3 18.8
Writing a Discussion Secion 21.4 53.6 25.0
Clear and logical presentation 21.4 57.1 21.4
Understanding the scientific writing and publishing process 3.6 17.9 57.1 21.4
Knowledge of scientific writing principles 
increased as indicated by quiz scores
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2014, 2015, 2016 combined
Year Pre-course Post-course Change (%) p -value
2014 11.3 ± 1.6 15.1 ± 2.1 33.6 <0.001
2015 13.1 ± 2.9 17.5 ± 2.8 33.8 <0.001
2016 11.8 ± 1.3 16.4 ± 2.7 39.0 <0.001
Common error frequency decreased in final draft (2014)
Frequency of Problem (% of Drafts)
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Missing unknown/problem
Missing Research Question/ purpose
Missing Objectives
Missing Approach
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Too narrow background
Too wide background
Overview sentences
Missing results preview/significance
Passive voice Final 
Draft 1 
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Missing emphasis or signaling
Irrelevent or peripheral information
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Results in Discussion
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Missing conclusion
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Missing references to figures/tables
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Research question 2: What was the most effective activity 
for student learning in the course?
Class Activity
2014 
Overall 
Ranking
2015 
Overall 
Ranking
2016 
Overall 
Ranking
Combined 
Overall 
Ranking
UG 
Ranking
Grad 
Ranking
Revising my drafts using peer/instructor comments 2 1 1 1 1 1
Writing my drafts 1 2 2 2 2 2
Class lectures and powerpoints 9 3 3 3 4 3
Discussing the four example papers 3 5 4 4 3 6
Searching for and reading papers to cite 5 4 5 5 6 4
Reading the four example papers 7 6 9 6 7 5
Reviewing/editing my peers' work 4 7 8 7 5 9
Using the reader/writer form (NA) 10 6 8 9 7
Reading my peers' work 6 9 7 9 8 8
Textbook reading 10 8 12 10 11 11
Reverse outlining 8 12 11 11 10 12
Links and extra articles on Blackboard 11 11 10 12 12 10
Research question 3: Did student confidence in scientific 
writing increase after taking the course?
Not at all Somewhat Moderately Quite Very
How confident are you in your ability to read and analyze  a 
scientific paper right now? -3 -23 -32 34 25
How confident are you in your ability to find and cite 
appropriate literature related to your manuscript right now?
0 -20 -30 16 33
How confident are you in your ability to write  a scientific 
paper right now? -20 -36 -8 36 29
(% change in frequency between first day and last day surveys, 2015+2016)
Conclusions:
• Student knowledge and skill in scientific writing improved after taking 
“Scientific Writing and Communication”
• “Writing my drafts” and “Revising my drafts…” were ranked as the most 
effective activities. This feedback suggests that a full-semester course with 
multiple drafts, peer review, and revisions is more effective than a workshop 
or short course without writing practice
• Student confidence in the ability to write scientific manuscripts increased 
after taking this course. This improvement could lead to increased success 
for undergraduates, and increased graduate student retention and 
graduation rates.
Outline:
Goals for today’s talk
My research shift into DBER
Pilot studies in Scientific Writing and Communication
Research interests
Effectiveness of writing to learn activities
Student peer reviewing
Trends in scientific publishing
Scientific Writing Help Desk
Annotations
• Students note the purpose and scope of a reading in 
context of the course 
• They identify key ideas or themes
• They evaluate strengths and weaknesses
Students actively engage the material
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Peer Review
• Student authors learn from feedback 
• Student reviewers learn by increased awareness of 
common mistakes or successful writing
• Student authors learn by reflecting on feedback during 
the revision process
Peer review flowchart
Class 1: Discuss how to write section
Class 2: Work on section and ask questions in class. Turn in section to 
reviewers as Word file by uploading to Canvas folder (by midnight).
Class 3: Go over peer reviews with authors.
Between classes: Write new section, adding to previous section(s).
Between classes: Download and print peer review forms and 
manuscripts. Edit and comment on manuscript; fill out peer review form.
Between classes: Revise manuscript and write response to reviewers. 
 Introduction Peer Review form     
       
Author:        
Peer Reviewer:        
       
Identify elements by line no.: Line number(s) Missing Unclear 
Somewhat 
clear Clear 
Very 
clear 
Unknowns/knowledge gaps             
Research Question/purpose             
Objectives             
Approach             
Significance             
       
Give line numbers with comments as appropriate.      
       
Explain how any of the elements above were obscured.     
       
       
       
Were any tenses used incorrectly? If so, list line numbers.     
       
       
       
Comment on the background information relevance to the research question. Is it too wide or too 
narrow? 
       
       
       
Comment on the number of references (e.g. too few/many), their placement, and their format. 
       
       
       
What do you expect the rest of this paper to be about?     
       
       
       
       
Comment on the length of the Introduction.      
       
       
       
       
Comment on organization of the section and/or paragraphs.      
       
       
       
       
Give two (or more) suggestions for how to improve the section.     
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The Waters DBER program is focused on identifying and overcoming barriers to 
learning in the plant sciences and agriculture. 
The main focus of the Waters DBER program is to understand how students learn 
by reading about scientific research, and how students learn by writing about 
scientific concepts and practice.
The goal of the Waters DBER program is to develop and study practices for faculty 
to incorporate writing with feedback and revisions into their classes.
Survey: Investigating the use of writing assignments to improve student 
writing skills in the College of Agriculture and Natural Sciences (CASNR)
Purpose:
• Understand how instructors use writing assignments in 
CASNR courses at UNL
• Better understand student weaknesses in writing
Application:
• Improve support for students' science and scientific 
writing
• Support instructors in their development and use of 
writing assignments
In collaboration with Sydney Brown, Innovative Instructional Design
Survey: Investigating the use of writing assignments to improve student 
writing skills in the College of Agriculture and Natural Sciences (CASNR)
1. What is your position? (Prof. of Practice, Asst. Prof., Adjunct, etc.)
2. If any of your classes use writing assignments or activities, or writing as part of assignments, 
please briefly describe the assignment/activity
3. How do you envision the ways students currently use writing (of any kind) in their academic 
program and daily lives? Please list as many as you can. 
4. How do you envision your students will use writing in their future careers? Please list as many 
as you can. 
5. What are the barriers or limitations you face in designing, assigning, assessing, or grading 
writing assignments in your classes? 
6. What are the key problems or weaknesses of your students in completing their assignments 
(at any stage of the process, including literature or other research before beginning to write)? 
7. Is there anything else you would like to share about writing assignment practices and/or 
students’ writing or writing-related skills in CASNR?
How could the Scientific Writing Help Desk be useful to you 
or your students?
Your feedback and ideas are requested!
Collaborations ideas are also welcome.
